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INTRODUCTION
Various theories have been presented to explain the ordinary male or pattern
baldness (non-specific baldness) but actual scientflc evidence to establish the
FIG. 1. a, h, c and d. Section of scalps Nos. 8, 12, 18 and 20B respectively, showing de-
grccs of connective tissue infiltration into the fat layer. (x 13) a = none (0); b = slight(+); c = moderate (++); d = extensive (+++).
accuracy of these theories has been somewhat meager. Danforth (1) has discussed
many of the general factors in his excellent review, Rattner (2) has presented
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TABLE I
Summary of scalp tissue measurements
NUMBER OS TH K THICKNESS DEGREE OF CON-SCALP SEX COLOR AGE HAIRS PER IC NESS OF PAT NECTIVE TISSUENUMBER
SQ. CM. OF SCALP LATER INFILTRATIONI
mm. mm.
1 F C 6 mo. foetus 212 2.8 1.8
2 M C 8 mo. foetus 202 3.0 2.0 0
3 F C 9 mo. foetus 198 3.6 2.3 0
4 F W 12 days 146 2.4 1.2
3.0 1.9 0
5 M W 20 years 215 2.7 1.4 0—+
6 M C 20—25 yrs. 115 5.9 1.7
6.0 2.0 ++
7 F C 25—30 yrs. 123 5.6 3.3 0—+
8 F W 26 years 199 6.5 4.2 0
9 M W 26 years 112 3.4 1.0
4.4 2.5 0—+
10 M W 29 years 121 6.0 2.5 ++
11 M W 30 years 149 6.0 3.0
5.5 2.5 0—+
12 M W 34 years 115 6.1 2.8
6.5 3.5 +
13 F W 35 years 143 '5.1 2.3
5.4 2.6 0—+
14 M C 37 years 156 7.6 4.3 0—+
15 M C 37 years 124 6.0 2.8
16 F W 40—50 yrs. 144 5.2 3.4
5.0 2.2 +
17 F W 40 years 138 5.1 3.3 0—+
18 M C 41 years 109 4.6 2.9 ++
19 M XV 45 years 134 4.8 2.0 +
20 M W 50 years 94 3.6 1.5 +
20B M W 50 years 0 3.5 1.6 +++
21 M W 52 years 100 2.9 1.2 ++
22 M C 55 years 77 4.6 1.4
23 M W 58 years 135 5.4 3.6
24 M W 60 years 147 4.6 2.6 0
25 M W 60 years 114 4.2 1.4
4.2 2.5
26 M W 60—70 yrs. 74 3.3 1.0
3.3 1.8 +++
27 M W 70 years 111 4.0 2.2
3.2 1.7
27B M W 70 years 32 4.0 1.8
5.5 2.7 ++
28 M Wt 73 years 73 7.0 4.2 0—+
* Puerto Rican.
f Russian.
Connective tissue infiltration graded on 0 to +++ scale, 0 representing no infiltration.
§ Samples taken at border of crown region.
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DEGREE OF CONNECTIVE TISSUE INFILTRATION
FIG. 3. Relationship between infiltration of connective tissue and number of hairs per
square cm. in crown region of scalp.
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numerous viewpoints on ordinary baldness and Laymon (3) has compared specific
types of baldness. However, many questions remain to be answered. The investi-
Fin. 4. a and b. Sections of scalps Nos. 25 and 3 respectively, showing capillary beds
(x 430).
c and d. Sections of scalps Nos. 26 and 27B respectively, showing infiltrating tissues,
(x 100).
gation described in the following report is an attempt to correlate the number of
hairs in the cro\vn section of the scalp with measurements made in a histological
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EXPERIMENTAL PROCEDURE
Tissue sections in the crown region of human scalps were obtained during
autopsy shortly after death due to unnatural causes including many types of
accidents and homicide. The tissues were taken from twenty-eight cases selected
for differences in age, sex and color. The specimens were fixed in Zenker's solution
and stored in 70% alcohol. The number of hairs in a representative area on each
sample was determined by counting under a magnifying glass after the hairs
had been trimmed to a short length. The average was determined in both 2 and
3 mm. square areas and recorded as hairs per sq. cm. Histological sections were
then made and stained with hematoxylin and eosin. The thickness of the scalp
including the fat layer and the thickness of the fat layer itself were both ascer-
tained by measuring under a low power microscope by means of a caliper gradu-
ated to 0.1 mm. Both maximal and minimal values were recorded. The infiltra-
tion of the connective tissue immediately under the fat layer into that layer
was graded as to extensiveness. Examples of this gradation are shown in Figure
1 which illustrates increasing amounts of infiltration. All of the above data of
these selected cases are summarized in Table I. In two scalps values were re-
corded both in bald areas and in areas at the border of the crown region (Nos.
20 and 27 in Table I).
As may be expected and predicted the number of hairs in the crown areas
tend to decrease with age as is shown in a scatter diagram (Fig. 2). This is espe-
cially true in males after the late teen age and the early twenties, since pattern
baldness very rarely appears before this period; although the physiological proc-
esses leading to the loss of hair may be present but not evident before this. There
seems to be little correlation between the number of hairs and the thickness of the
scalp or the thickness of the fat layer when present. However, there is a definite
trend to lack of hair when the connective tissue infiltrates the fat layer and de-
creases its volume in the region where the hair root grows (Fig. 3). Under higher
magnification the normal fat layers can be seen to have a large capillary bed
about the hair roots whereas the balder scalps have less fat areas and the blood
vessels in the infiltered connective tissues have greatly thickened walls and
smaller lumens (Fig. 4).
DISCUSSION
Any shrinking (4) of the histological sections during fixation in Zenker's solu-
tion and subsequent standing in 70% alcohol did not seem to affect the accuracy
of the count of the number of hairs per sq. cm. of scalp area. The average count
for the more or less normal scalp is about 130 hairs per sq. cm. and if it is assumed
that there are 120 sq. inches in the uniformly covered surface the total would
be about 100,000 hairs, the accepted number in the average scalp (5). Actual
counts on heads of living adults gave approximately the same figure but the
counts from infants were somewhat higher. It would appear then that the indi-
vidual is born with a certain number of hair follicles and this number does not
change during the life cycle although the area where they are boated does en-
enlarge. (See Table I.) This enlargement usually has reached the maximum by
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the early twenties due to cessation of skeletal growth. Undoubtedly, additional
data is needed for more accurate interpretation.
In recognizing the apparent correlation between number of hairs and age, it
is well to appreciate that the decrease of hairs due to pattern baldness seldom
occurs before the late teens or early twenties or later, and then it appears with
varying degrees of intensity, but predominantly in males. Such age changes in
human skin have been reviewed by Hill and Montgomery (6). Even more in-
teresting is the relationship of hair growth to connective tissue infiltration into
the fat layer, i.e. the layer where the hair root derives its nourishment or comes
in contact with substances that affect its growth. The question arises whether
this infiltration is an incidental effect or the actual cause of decreased hair growth.
If the latter is true, then what factors govern the extent of infiltration? Young
(7) has discussed the problems of atrophy of the fat layer and pressure ischemia.
Hamilton (8) has provided evidence that the male hormone incites common
baldness although it has not been shown whether this action is directly on the
hair root or indirectly by altering the surrounding tissues. Other hormones also
appear to exert their influence as described by Gardner (9), Butcher (10), Ralli
and Graef (11) and Whitaker and Baker (12); but the mode of action is still to
be elucidated. There is also need for more information to supplement the work
of Snyder and Yingling (13) which deals with heredity factors that appear to
influence baldness. The rate of blood flow through the fat layer has also yet to
be studied.
If it is assumed that in restricted areas certain unusual physiological processes
are at work for a time before actual baldness is evident, the measurement of
these processes would be very helpful in predicting baldness and might lead to
preventive measures. With this thought in mind data on hair root strength are
being accumulated from different scalp regions in teen age school children—
somewhat similar to the method used by Otte (14) while working in Basler's
laboratory. This work will of necessity be continued for several years before
results may be correlated with tendency to baldness. Undoubtedly other forms
of measurements will be devised in the future to predict pattern baldness.
SUMMARY AND CONCLUSIONS
In the histologic examination of human scalp tissues an apparent relationship
was found between the number of hairs and the age of the individual and also
the amount of infiltration of connective tissue into the fat layer surrounding the
hair roots. This infiltration, whether originated by hormonal, nutritional or
other factors, may be the immediate cause of pattern baldness or it may be only
an incidental effect that accompanies loss of hair due to direct action of the above
factors on the hair roots.
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